Ventilatory responses to partial cardiopulmonary bypass at rest and exercise in dogs.
We determined the role of blood flow-induced changes in CO2 load to the lungs on ventilatory control, at rest and in the steady-state of electrically induced exercise, in the anesthetized dog. A portion of the vena caval blood was diverted to the descending aorta following "arterialization" through an extracorporeal gas exchanger. Ventilation typically decreased, both at rest and during exercise (i.e., at 2 different levels of mixed venous CO2), in proportion to the CO2 loss; arterial PCO2 was consequently regulated. There were concomitant increases of the pulmonary and peripheral vascular resistance. Bilateral cervical vagosympathectomy markedly attenuated the ventilatory response at rest, thus disrupting arterial PCO2 homeostasis, but not so during exercise. The results therefore provide evidence for and support the suggestion of CO2 flow-related hyperpnea both at rest and during muscular exercise.